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Perhaps his intelligence was satisfied with his physical
reasoning and he did not feel the need of experimental
proof.
Mayer had the misfortune to arrive at a physical dis-
covery from biological considerations. In his first paper he
did not give his physiological arguments, and the physical
demonstration of his physical result was not in itself full
enough to convince a prejudiced physical audience. The
physicists wanted to have physical results demonstrated
according to their own criteria. They believed the evidence
of their own science was better than evidence from other
sciences. This prejudice was shown by William Thomson
in his controversy with the geologists concerning the age
of the earth.
The physicists could be convinced of the principle of the
conservation of energy only by comprehensive evidence
from their own science, and from the most fashionable part.
The discovery of electro-magnetism by 0rsted in 1820 had
stimulated an immense interest and activity in electrical
researches. In 1821 Faraday had demonstrated the mutual
rotation of a current conductor and magnet, and in 1825
Sturgeon invented the soft-iron electro-magnet. With the
aid of the electro-magnet Cooke and Wheatstone con-
structed the first practicable electric telegraph in 1837.
Ohm discovered his law of resistance in 1827. Faraday
discovered electro-magnetic induction in 1831, and had
already demonstrated by electrolysis the rotation between
quantity of electricity and chemical equivalents. In 1836
Sturgeon invented the commutator, which allowed a direct
electric current to be obtained from a dynamo, and a motor
to be driven by a direct current from a Voltaic cell.
Joule's experimental study of these machines produced
the evidence which convinced physicists of the truth of the
principle of the conservation of energy. When he began
liis researches in 1838 there was already a large quantity of
fragmentary knowledge concerning the electric current and
its relations with heat and chemistry. A comprehensive
examination of the known facts might have provided
evidence for the equivalence of different forms of energy,